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(57)  The presentapplication relates to the field of mo-
bile communications. Disclosed are a search space con-
figuration method and apparatus, and a device and a
storage medium. The method comprises: receiving con-
figuration signaling sent by a network device, wherein
the configuration signaling is used to configure at least
one first search space for afirst cell to schedule a second
cell across carriers, wherein the second cell is a
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Description
TECHNICAL FIELD

[0001] The present application relates to the field of
mobile communications, and in particular, to a method,
apparatus for configuring a search space, a device and
a storage medium.

BACKGROUND

[0002] Ina New Radio (NR) system, a network device
configures a search space for a terminal device, and the
terminal device performs Physical Downlink Control
Channel (PDCCH) detection in the configured search
space.

[0003] In a multi-carrier scenario, the terminal device
is located in a first cell and a second cell. Taking the first
cell as a Primary cell (Pcell) and the second cell as a
Secondary cell (Scell) as an example, if the search space
of Pcell configured for the terminal device is used for
scheduling Pcell, the terminal device detects the down-
link control information in the Pcell, and the detected
downlink control information schedules the Pcell itself,
but the Pcell cannot be scheduled by other cell(s). There-
fore, a method for configuring a search space of a cell is
urgently needed, so that the self-scheduled cell can also
be scheduled by other cell(s).

SUMMARY

[0004] The embodiments of the present application
provide a method, apparatus for configuring a search
space, a device, and a storage medium, which not only
expand the way of configuring the search space of a cell,
but also expand the way that the cell is scheduled, there-
by improving the communication effect. The technical so-
lutions are as follows.

[0005] According to an aspect of the present applica-
tion, there is provided a method for configuring a search
space, applied to a terminal device, the method includes:

receiving a configuration signaling sent by a network
device, where the configuration signaling is used for
configuring at least one first search space for cross-
carrier scheduling a second cell by a first cell, and
the second cell is a self-scheduling cell; and
detecting downlink control information in the at least
one first search space.

[0006] According to an aspect of the present applica-
tion, there is provided a method for configuring a search
space, applied to a network device, and the method in-
cludes:

sending a configuration signaling to a terminal de-
vice, where the configuration signaling is used for
configuring at least one first search space for cross-
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carrier scheduling a second cell by a first cell, where
the second cell is a self-scheduling cell;

where the terminal device is configured to detect
downlink control information in the at least one first
search space.

[0007] According to an aspect of the present applica-
tion, there is provided an apparatus for configuring a
search space, which is arranged in a terminal device,
and the apparatus includes:

a receiving module, configured to receive a config-
uration signaling sent by a network device, where
the configuration signaling is used for configuring at
least one first search space for cross-carrier sched-
uling a second cell by a first cell, where the second
cell is a self-scheduling cell;

a detection module, configured to detect downlink
control information in the at least one first search
space.

[0008] According to an aspect of the present applica-
tion, there is provided an apparatus for configuring a
search space, whichis arranged in a network device, and
the apparatus includes:

asending module, configured to send a configuration
signaling to a terminal device, where the configura-
tion signaling is used for configuring at least one first
search space for cross-carrier scheduling a second
cell by a first cell, where the second cell is a self-
scheduling cell;

where the terminal device is configured to detect
downlink control information in the at least one first
search space.

[0009] According to an aspect of the present applica-
tion, there is provided a terminal device, including: a proc-
essor; a transceiver connected to the processor; a mem-
ory for storing executable instructions of the processor;
where the processor is configured to load and execute
the executable instructions to implement the method for
configuring a search space as described in the above
aspects.

[0010] According to an aspect of the present applica-
tion, there is provided a network device, including: a proc-
essor; a transceiver connected to the processor; a mem-
ory for storing executable instructions of the processor;
where the processor is configured to load and execute
the executable instructions to implement the method for
configuring a search space as described in the above
aspects.

[0011] According to an aspect of the present applica-
tion, there is provided a computer-readable storage me-
dium, an executable program code is stored in the read-
able storage medium, and the executable program code
is loaded and executed by a processor to implement the
method for configuring a search space as described in
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the above aspects.

[0012] According to an aspect of the present applica-
tion, there is provided a chip, the chip includes a pro-
grammable logic circuit and/or program instructions, and
when the chip runs on a terminal device or a network
device, the method for configuring a search space as
described in the above aspects is implemented.

[0013] According to an aspect of the present applica-
tion, an embodiment of the present application provides
a computer program product, when the computer pro-
gram product is executed by a processor of a terminal
device or a network device, the method for configuring a
search space as described in the above aspects is im-
plemented.

[0014] The technical solutions provided by the embod-
iments of the present application include at least the fol-
lowing beneficial effects.

[0015] In the method, apparatus, device, and storage
medium provided by the embodiments of the present ap-
plication, the terminal device determines at least one first
search space configured by the network device for cross-
carrier scheduling the second cell by the first cell, and
the second cell supports self-scheduling, in the case that
the second cell supports self-scheduling, it can also be
scheduled by the first cell, which not only expands the
way of configuring the search space of the cell, but also
expands the way that the cell is scheduled, thereby im-
proving the communication effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] In order to illustrate the technical solutions in
the embodiments of the present application more clearly,
the following briefly introduces the drawings that are used
in the description of the embodiments. Obviously, the
drawings in the following description are only some em-
bodiments of the present application. For those of ordi-
nary skill in the art, other drawings can also be obtained
from these drawings without creative effort.

FIG. 1 shows a block diagram of a communication
system provided by an exemplary embodiment of
the present application.

FIG. 2 shows a flowchart of a method for configuring
a search space provided by an exemplary embodi-
ment of the present application.

FIG. 3 shows a structural diagram of configuration
signaling provided by an exemplary embodiment of
the present application.

FIG. 4 shows a structural diagram of configuration
signaling provided by an exemplary embodiment of
the present application.

FIG. 5 shows a structural diagram of configuration
signaling provided by an exemplary embodiment of
the present application.

FIG. 6 shows a structural diagram of configuration
signaling provided by an exemplary embodiment of
the present application.
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FIG. 7 shows a structural diagram of configuration
signaling provided by an exemplary embodiment of
the present application.

FIG. 8 shows a structural diagram of configuration
signaling provided by an exemplary embodiment of
the present application.

FIG. 9 shows a structural diagram of configuration
signaling provided by an exemplary embodiment of
the present application.

FIG. 10 shows a structural diagram of configuration
signaling provided by an exemplary embodiment of
the present application.

FIG. 11 shows a structural diagram of configuration
signaling provided by an exemplary embodiment of
the present application.

FIG. 12 shows a structural diagram of configuration
signaling provided by an exemplary embodiment of
the present application.

FIG. 13 shows a structural diagram of configuration
signaling provided by an exemplary embodiment of
the present application.

FIG. 14 shows a block diagram of a communication
apparatus provided by an exemplary embodiment of
the present application.

FIG. 15 shows a block diagram of a communication
apparatus provided by an exemplary embodiment of
the present application.

FIG. 16 shows a schematic structural diagram of a
communication device provided by an exemplary
embodiment of the present application.

DETAILED DESCRIPTION

[0017] In order to make the objectives, technical solu-
tions and advantages of the present application clearer,
the embodiments of the present application will be further
described in detail below with reference to the accompa-
nying drawings.

[0018] First, the terms involved in the present applica-
tion are explained:

Search space:

[0019] The search space includes a Common search
space (CSS) and a UE-specific search space (USS). The
USS is used to transmit control information related to DL
Synchronization Channel (DL-SCH) and UL-SCH. CSS
is used to transmit control information related to Broad-
cast Control Channel (BCCH), paging, and ReAuthRe-
quest (RAR).

[0020] The terminal can be configured with a plurality
of Control resource sets (CORESETS), and the plurality
of CORESETSs are located in the Band Width Part (BWP).
And each BWP can be configured with up to 4 CORE-
SETs. For Physical Downlink Control Channel (PDCCH),
the time-frequency position of PDCCH is located in
CORESET. The frequency domain of one CORESET
consists of Resource Blocks (RBs) of a first reference
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number, and the time domain consists of symbols of a
second reference number.

[0021] The first reference number and the second ref-
erence number are set by the network device, or set by
the terminal, or setin other manners, which are not limited
in the embodiments of the present application. For ex-
ample, the first reference number is 2, 3, 4 or other nu-
merical values. The second reference numberis 1, 2, 3
or other numerical values.

PDCCH scheduling:

[0022] Inamulti-carrier scenario, the terminal currently
performs PDCCH detection in the search space of the
Primary cell (Pcell), and the detected PDCCH can sched-
ule the resource of the Pcell or the resource of the Sec-
ondary cell (Scell). However, the PDCCH of the Scell
cannot schedule the resource of the Pcell.

[0023] If the Scell is configured as a scheduling Cell,
the search space configured in the configuration infor-
mation of the Scell can schedule the resource of the Scell,
or schedule the resources of other Scells.

[0024] In addition, the search space of the Pcell is in-
dependently configured, the search space of the Scell is
independently configured, or the search space carried
on the non-own carrier is configured by configuring the
associated search space index. The independent con-
figuration is to configure the index identifier, period, and
search range of the search space.

[0025] Hereinafter, the application scenarios of the
present application are described.

[0026] FIG. 1 shows a block diagram of a communica-
tion system provided by an exemplary embodiment of
the present application. The communication system may
include: an access network 12 and a terminal device 13.
[0027] The access network 12 includes several net-
work devices 120. The network device 120 may be a
base station, which is an apparatus deployed in an ac-
cess network to provide a wireless communication func-
tion for the terminal device. The base station may include
various forms of macro base station, micro base station,
relay station, access point and so on. In systems using
differentradio access technologies, the names of devices
with base station functions may be different. For exam-
ple, inthe LTE system, they are called eNodeBs or eNBs;
in the 5G NR-U system, they are called gNodeBs or
gNBs. As communication technology evolves, the de-
scription of "base station" may change. For the conven-
ience of the embodiments of the present application, the
above-mentioned apparatuses for providing wireless
communication functions for the terminal device 13 are
collectively referred to as access network devices.
[0028] The terminal device 13 may include various
handheld devices with wireless communication func-
tions, vehicle-mounted devices, wearable devices, com-
puting devices or other processing devices connected to
wireless modems, as well as various forms of user de-
vice, mobile stations (MS), terminal devices, etc. For the
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convenience of description, the devices mentioned
above are collectively referred to as terminal devices.
The access network device 120 and the terminal device
13 communicate with each other through a certain air
interface technology, such as a Uu interface.

[0029] The technical solutions of the embodiments of
the present application can be applied to various com-
munication systems, for example: a Global System of
Mobile communication (GSM) system, a Code Division
Multiple Access (CDMA) system, a wideband Code Di-
vision Multiple Access (WCDMA) system, a General
Packet Radio Service (GPRS), a Long Term Evolution
(LTE) system, an LTE Frequency Division Duplex (FDD)
system, an LTE Time Division Duplex (TDD) system, an
Advanced long term evolution (LTE-A) system, a New
Radio (NR) system, an evolution system of NR system,
an LTE-based access to unlicensed spectrum (LTE-U)
system, an NR-U system, a Universal Mobile Telecom-
munication System (UMTS), a Worldwide Interoperability
for Microwave Access (WiMAX) communication system,
Wireless Local Area Networks (WLAN), Wireless Fidelity
(WiFi), anext-generation communication system or other
communication systems, etc.

[0030] Generally speaking, the traditional communica-
tion systems support a limited number of connections,
which are easy to be implemented. However, with the
development of communication technology, the mobile
communication systems will not only support traditional
communication, but also support, for example, Device to
Device (D2D) communication, Machine to Machine
(M2M) communication, Machine Type Communication
(MTC), Vehicle to Vehicle (V2V) communication and Ve-
hicle to Everything (V2X) system, etc. The embodiments
of the present application can also be applied to these
communication systems.

[0031] FIG. 2 shows a flowchart of a method for con-
figuring a search space provided by an exemplary em-
bodiment of the present application, which is applied to
the terminal device and the network device shown in FIG.
1, and the method includes at least part of the following
contents.

[0032] In 210, the network device sends a configu-
ration signaling to the terminal device.

[0033] In 220, the terminal device receives the con-
figuration signaling sent by the network device.
[0034] In the embodiment of the present application,
the network device configures a first search space for
the terminal device through the configuration signaling
sent to the terminal device, and the terminal device de-
tects downlink control information in the search space
configured by the network device.

[0035] The first search space is used for cross-carrier
scheduling a second cell by a first cell. The second cell
is a self-scheduling cell. The self-scheduling cell refers
to a cell that can schedule itself. In the self-scheduling
cell, the Physical Downlink Shared Channel (PDSCH)
and the PDCCH related to the PDSCH are carried in the
self-scheduling cell, or it can be understood that the PD-
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CCH that schedules the PDSCH in the self-scheduling
celland the scheduled PDSCH are in the self-scheduling
cell. For example, the second cell can be scheduled by
the second cell. In addition, a carrier where the first
search space is located in the embodiment of the present
application is the first cell.

[0036] In some embodiments, the at least one first
search space belongs to a first search space group.
[0037] In some embodiments, the configuration infor-
mation is further used for configuring at least one second
search space, and the at least one second search space
is used for the second cell to schedule the second cell,
that is, the at least one second search space is used for
the second cell to self-schedule the second cell. The car-
rier where at least one second search space is located
is the second cell.

[0038] In the embodiments of the present application,
the search space configured by the network device for
the terminal device may belong to one search space
group, or belong to two search space groups. That is,
the network device may configure one search space
group forthe terminal device, and the search space group
includes a search space for cross-carrier scheduling of
the self-scheduling cell and a search space for self-
scheduling the self-scheduling cell. The above-men-
tioned two cases are explained below.

[0039] The first case: the network device configures
two search space groups for the terminal device.
[0040] In some embodiments, the at least one first
search space belongs to a first search space group. The
at least one second search space belongs to a second
search space group.

[0041] The first search space in the first search space
group is indicated by an index identifier. The second
search space in the second search space group is indi-
cated by an index identifier.

[0042] In some embodiments, the configuration sign-
aling includes a first index list including the index identi-
fier(s) for indicating the first search space(s) in the first
search space group.

[0043] In the case that the configuration signaling in-
cludes the first index list, the terminal device parses the
configuration signaling to obtain the first search space(s)
in the first search space group indicated by the firstindex
list.

[0044] For example, if the first index list includes first
index identifiers 3, 4, 5, and 6, respectively, the terminal
device can determine the first search spaces correspond-
ing to the index identifiers 3, 4, 5, and 6.

[0045] It should be noted that, the embodiment of the
presentapplication only takes the configuration signaling
including the firstindex list as an example for description.
In another embodiment, the configuration signaling fur-
ther includes a period and a search range, where the
period is used for indicating that the search is performed
once every reference duration. For example, the period
is 4 symbols, 5 symbols, or other numerical values. The
search range is used for indicating the search duration
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corresponding to each search. For example, the search
range is 2 symbols, 3 symbols, or other numerical values.
[0046] In some embodiments, the configuration sign-
aling includes a second index list including index identi-
fier(s) for indicating second search space(s) in the sec-
ond search space group.

[0047] In the case that the configuration signaling in-
cludes the second index list, the terminal device parses
the configuration signaling to obtain the second search
space(s) in the second search space group indicated by
the second index list.

[0048] For example, if the second index list includes
the first index identifiers 1 and 2, respectively, the termi-
nal device can determine the second search spaces cor-
responding to the index identifiers 1 and 2.

[0049] It should be noted that the network device may
configure the first search space group and the second
search space group for the terminal device. In this case,
the index identifiers in the first search space group and
the second search space group include any of the fol-
lowing situations:

(1) the index identifiers of any two search spaces in
the first search space group and the second search
space group are different;

(2) the index identifiers of at least two search spaces
inthe first search space group and the second search
space group are the same.

[0050] In this embodiment of the present application,
the first search space and the second search space be-
long to different search space groups, and the first search
space group and the second search space group are
different search space groups. Regardless of whether
the index identifiers in the first and second search space
groups are the same, there will be no conflict between
the search spaces indicated by the firstand second index
lists.

[0051] Insome embodiments, the network device con-
figures the first index list and the second index list by
using other signaling of different names included in the
configuration signaling.

[0052] For example, description is given by taking the
first cell being an Scell and the second cell being a Pcell
as an example. As shown in FIG. 3, the network device
sends bandwidth part-Downlink (BWP-Downlink) signal-
ing to the terminal device, and two bandwidth part-Ded-
icated downlink (BWP-DownlinkDedicated) signalings
included in the BWP-Downlink signaling configure the
first search space and the second search space. Alter-
natively, as shown in FIG. 4, the first search space and
the second search space are configured by two Physical
Downlink Control Channel Configuration (PDCCH-con-
fig) signalings included in the BWP-DownlinkDedicated
signaling. Alternatively, as shown in FIG. 5, the first
search space and the second search space are config-
ured by two search space addition and modification list
(searchSpacesToAddModList) signalings included in the
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PDCCH-config signaling.

[0053] For example, the first search space group in-
cludesindexidentifiers 1, 2, and 3, and the second search
space group includes index identifiers 4, 5, and 6. Alter-
natively, the first search space groupincludes indexiden-
tifiers 1, 2, and 3, and the second search space group
includes index identifiers 3, 4, and 5.

[0054] It should be noted that, in the case that the first
search space belongs to the first search space group and
the second search space belongs to the second search
space group, the configuration signaling may further in-
clude state indication information or carrier indication in-
formation of the first search space, and may also include
state indication information or carrier indication informa-
tion of the second search space, which is not limited in
the embodiment of the present application. In addition,
for details about the roles of the state indication informa-
tion and the carrier indication information, the second
case may be referred to.

[0055] The second case: the network device config-
ures one search space group for the terminal device.
[0056] In some embodiments, the at least one first
search space belongs to the first search space group. At
the same time, atleast one second search space belongs
to the first search space group.

[0057] The first search space in the first search space
group is indicated by an index identifier. The second
search space in the first search space group is indicated
by an index identifier.

[0058] In the embodiment of the present application,
the first search space group not only includes a search
space for the second cell to perform self-scheduling, but
also includes a search space that supports cross-carrier
scheduling of the second cell by the first cell.

[0059] In some embodiments, the configuration sign-
aling includes a third index list, and the third index list
includes the index identifier of the first search space and
the index identifier of the second search space.

[0060] It should be noted that the network device may
configure one first search space group for the terminal
device. In this case, the index identifiers in the first search
space and the second search space include any of the
following situations:

(1) the index identifiers of any two search spaces in
at least one first search space and at least one sec-
ond search space are different;

(2) the index identifiers of at least two search spaces
in the at least one first search space and the at least
one second search space are the same.

[0061] In some embodiments, the configuration sign-
aling includes first state indication information of at least
one first search space, or first carrier indication informa-
tion, and second state indication information of at least
one second search space, or second carrier indication
information.

[0062] The first state indication information is used for
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indicating that the first search space carries downlink
control information used for cross-carrier scheduling of
the second cell by the first cell, and the second state
indication information is used for indicating that the sec-
ond search space carries downlink control information
used for the second cell to schedule the second cell. The
first carrier indication information is used for indicating a
carrier where the first search space is located, and the
second carrier indication information is used for indicat-
ing a carrier where the second search space is located.
[0063] In the embodiment of the present application,
thefirst carrierindication information is used forindicating
that the carrier where the first search space is located is
the first cell, and the second carrier indication information
is used for indicating that the carrier where the second
search space is located is the second cell.

[0064] The first point that needs to be explained is that
the embodiments of the present application only take the
configuration signaling including the state indication in-
formation or the carrier indication information as an ex-
ample for description. In another embodiment, in the case
that the index identifiers of the first search space and the
second search space are the same, the configuration
signaling includes the state indication information or the
carrier indication information, and if the index identifiers
of the first search space and the second search space
are different, the configuration signaling does not need
to include the state indication information or the carrier
indication information.

[0065] Itshould be noted that, the above embodiments
are only described by taking the network device config-
uring the search space for the terminal device as an ex-
ample. In another embodiment, the network device may
further configure at least one third search space to be
released for the terminal, and the terminal device releas-
es the determined third search space.

[0066] In some embodiments, the configuration sign-
aling is also used for releasing at least one third search
space. The at least one third search space is used for
cross-carrier scheduling the second cell by the first cell,
or the at least one third search space is used for the
second cell to schedule the second cell.

[0067] In the case that the third search space is used
for cross-carrier scheduling the second cell by the first
cell, the carrier where the third search space is located
is the first cell. In the case that the third search space is
used for the second cell to schedule the second cell, the
carrier where the third search space is located is the sec-
ond cell.

[0068] In some embodiments, the at least one third
search space belongs to a first releasing space group.
[0069] Insome embodiments, the network device con-
figures not only the released at least one third search
space for the terminal device, but also configures the
released atleast one fourth search space for the terminal
device.

[0070] The configuration information is also used for
releasing at least one fourth search space. And, if the
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third search space is used for cross-carrier scheduling
the second cell by the first cell, at least one fourth search
space is used for the second cell to schedule the second
cell; or, if at least one third search space is used for the
second cell to schedule the second cell, at least one
fourth search space is used for the first cell to schedule
the second cell.

[0071] It should be noted that the network device con-
figures the index identifier in the configuration signaling
to indicate the search space.

[0072] The configuration signaling includes an index
identifier of at least one third search space and/or an
index identifier of at least one fourth search space. The
terminal device determines the indicated third search
space and/or fourth search space according to the index
identifier in the configuration signaling.

[0073] Insome embodiments, atleast one third search
space and at least one fourth search space configured
to be released by the network device for the terminal
device may belong to the same releasing space group,
or may belong to different releasing space groups. Here-
inafter, the above cases will be described.

[0074] The first case: at least one third search space
belongs to the first releasing space group. At least one
fourth search space belongs to the first releasing space
group.

[0075] In some embodiments, the configuration sign-
aling includes a fourth index list. The fourth index list in-
cludes an index identifier for indicating the third search
space and an index identifier for indicating the fourth
search space.

[0076] The second case: at least one third search
space belongs to the first releasing space group. At least
one fourth search space belongs to the second releasing
space group.

[0077] In some embodiments, the configuration sign-
aling includes a fifth index list and a sixth index list.
[0078] The index identifier included in the fifth index
list is used for indicating the third search space in the first
releasing space group, and the index identifier included
in the sixth index list is used for indicating the fourth
search space in the second releasing space group.
[0079] Insome embodiments, the network device con-
figures the third search space and the fourth search
space by using other signaling of different names includ-
ed in the configuration signaling.

[0080] In some embodiments, the configuration sign-
aling includes third state indication information of at least
one third search space, or third carrier indication infor-
mation, and fourth state indication information of at least
one fourth search space, or fourth carrier indication in-
formation.

[0081] The third state indication information is used for
indicating that the third search space carries the downlink
control information used for cross-carrier scheduling the
second cell by the first cell, and the fourth state indication
information is used for indicating that the fourth search
space carries the downlink control information for the
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second cell to schedule the second cell, the third carrier
indication information is used for indicating the carrier
where the third search space is located, and the fourth
carrier indication information is used for indicating the
carrier where the fourth search space is located.

[0082] For example, description is given by taking the
first cell being an Scell and the second cell being a Pcell
as an example. FIG. 6, FIG. 7, and FIG. 8 show that the
network device configures the first search space and the
second search space by using signaling with different
names. The search space addition and modification list-
Scheduling secondary cell (searchSpacesToAd-
dModListSscell) in FIG. 6, Physical downlink control
channel configuration-Scheduling secondary cell (PD-
CCH-configSscell) in FIG. 7, and Bandwidth part-Dedi-
cated downlink scheduling secondary cell (BWP-Down-
linkDedicatedSscell) in FIG. 8 are used for configuring
the first search space, and Search space addition and
modification list-Primary cell (searchSpacesToAd-
dModListPcell)in FIG. 6, Physical downlink control chan-
nel configuration-Primary cell (PDCCH-configPcell) in
FIG. 7, and Bandwidth part-Dedicated downlink primary
cell (BWP-DownlinkDedicatedPcell) in FIG. 8 are used
for configuring the second search space.

[0083] The network device sends BWP-Downlink sig-
naling to the terminal device, and the first search space
and the second search space are configured by two
BWP-DownlinkDedicated signalings included in the
BWP-Downlink signaling. Alternatively, as shown in FIG.
7, the first search space and the second search space
are configured by two PDCCH-config (configuration) sig-
nalings included in the BWP-DownlinkDedicated signal-
ing. Alternatively, as shown in FIG. 8, the first search
space and the second search space are configured by
two search space addition and modification list (search-
SpacesToAddModList) signalings included in the PD-
CCH-config signalings.

[0084] For another example, description is given by
taking the first cell being an Scell and the second cell
being a Pcell as an example. In the case that the network
device configures one space release group for releasing
the search space for the terminal device, as shown in
FIG. 9, the network device sends configuration signaling
including searchSpacesToAddModList signaling to the
terminal device to configure one search space group.
Correspondingly, as shown in FIG. 10, the network de-
vice sends configuration signaling including Search
space release list (searchSpacesToReleaselList) signal-
ing to the terminal device to configure one space release
group. Alternatively, correspondingly, as shown in FIG.
11, the network device sends a configuration signaling
including Search space release list-Primary cell (search-
SpacesToReleaseListPcell) signaling to the terminal de-
vice to configure one space release group, and the net-
work device sends a configuration signaling including
Search space release list-Scheduling secondary cell
(searchSpacesToReleaseListSscell) to the terminal de-
vice to configure one space release group. For another
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example, as shownin FIG. 12, the network device sends
configuration information including searchSpacesToRe-
leaseList signaling to the terminal device to configure one
search space group, and carrier indication information is
alsoincluded. Alternatively, as shown in FIG. 13, the net-
work device sends configuration information including
searchSpacesToReleaselList signaling to the terminal
device to configure one search space group, and state
indication information is also included.

[0085] It should be noted that, the embodiments of the
present application only take the first cell and the second
cell as examples for description. In another embodiment,
the first cell and the second cell include any of the fol-
lowing cases.

(1) The first cell is Scell, and the second cell is Pcell.

[0086] In the case where the first cell is an Scell and
the second cell is a Pcell, the network device may con-
figure for the terminal device a search space group that
supports the Scell scheduling the Pcell, which expands
the way of configuring the search space of the Pcell, and
further expands the way that the Pcell is scheduled,
thereby improving the communication effect.

[0087] (2) The first cell is Scell, and the second cell is
Scell.

[0088] The Scell of the first cell is different from the
Scell of the second cell.

[0089] (3) The first cell is Pcell, and the second cell is
Scell.

[0090] In the case where the first cell is an Scell and
the second cell is an Scell, or the first cell is a Pcell and
the second cell is an Scell, the network device configures
for the terminal device a search space group that sup-
ports Scell scheduling Scell, or Pcell scheduling Scell,
and the Scell can also self-scheduling, which expands
the way of configuring the search space of the Scell, fur-
ther expands the scheduling method of the Scell, thereby
improving the communication effect.

[0091] In 230, the terminal device detects downlink
control information in at least one first search space.
[0092] In the embodiment of the present application,
after the terminal device determines at least one first
search space, it can determine the resource for the net-
work device to send downlink control information to the
terminal device, and the terminal device detects the
downlink control information on the determined resource
to receive the downlink control information sent by the
network device.

[0093] The terminal device monitors the PDCCH in at
least one first search space to detect the Downlink Con-
trol Information (DCI) carried in the PDCCH.

[0094] In some embodiments, the configuration sign-
aling sent by the network device is further used for con-
figuring a second search space for the second cell to
schedule the second cell, and the terminal device also
detects downlink control information in at least one sec-
ond search space. The network device can configure the
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terminal device with a first search space that supports
cross-carrier scheduling of the second cell by the first
cell, and can also configure the terminal device with a
second search space that supports the second cell to
schedule the second cell. The terminal device detects
the downlink control information in these search space
at the same time, and if the downlink control information
is detected in the two search spaces, the second cell is
scheduled not only by the second cell but also by the first
cell, which extends the way in which the second cell is
scheduled.

[0095] In the method provided by the embodiment of
the present application, the terminal device determines
at least one first search space configured by the network
device for cross-carrier scheduling of the second cell by
the first cell, and the second cell supports self-schedul-
ing, and in the case that the second cell supports self-
scheduling, it can also be scheduled by the first cell,
which not only expands the way of configuring the search
space of the cell, but also expands the way that the cell
is scheduled, thereby improving the communication ef-
fect.

[0096] FIG. 14 shows a block diagram of an apparatus
for configuring a search space provided by an exemplary
embodiment of the present application. The apparatus
is arranged in a terminal device, and the apparatus in-
cludes:

a receiving module 1401, configured to receive a
configuration signaling sent by a network device,
where the configuration signaling is used for config-
uring at least one first search space used for cross-
carrier scheduling of a second cell by a first cell,
where the second cell is a self-scheduling cell;

a detection module 1402, configured to detect down-
link control information in the at least one first search
space.

[0097] In some embodiments, the at least one first
search space belongs to a first search space group.
[0098] In some embodiments, the configuration sign-
aling is further used for configuring at least one second
search space, and the atleast one second search space
is used for the second cell to schedule the second cell.
[0099] Insome embodiments, the at least one second
search space belongs to the first search space group.
[0100] In some embodiments, index identifiers of any
two search spaces in the at least one first search space
and the at least one second search space are different;
or,

index identifiers of at least two search spaces in the at
least one first search space and the at least one second
search space are the same.

[0101] In some embodiments, the configuration sign-
aling includes first state indication information of the at
least one first search space, or first carrier indication in-
formation, and second state indication information of the
at least one second search space, or second carrier in-
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dication information;

the first state indication information is used for indi-
cating that the first search space carries downlink
control information used for cross-carrier scheduling
the second cell by the first cell, and the second state
indication information is used for indicating that the
second search space carries downlink control infor-
mation for the second cell to schedule the second
cell;

the first carrier indication information is used for in-
dicating a carrier where the first search space is lo-
cated, and the second carrier indication information
is used for indicating a carrier where the second
search space is located.

[0102] In some embodiments, the at least one second
search space belongs to a second search space group.
[0103] In some embodiments, index identifiers of any
two search spaces in the first search space group and
the second search space group are different; or,

index identifiers of at least two search spaces in the first
search space group and the second search space group
are the same.

[0104] In some embodiments, the configuration sign-
aling is further used for releasing at least one third search
space, the at least one third search space is used for
cross-carrier scheduling the second cell by the first cell,
or the at least one third search space is used for the
second cell to schedule the second cell.

[0105] In some embodiments, the at least one third
search space belongs to a first releasing space group.
[0106] In some embodiments, the configuration sign-
aling is further used for releasing at least one fourth
search space;

ifthe atleast one third search space is used for cross-
carrier scheduling the second cell by the first cell,
the at least one fourth search space is used for the
second cell to schedule the second cell; or,

if the at least one third search space is used for the
second cell to schedule the second cell, the at least
one fourth search space is used for the first cell to
schedule the second cell.

[0107] In some embodiments, the at least one fourth
search space belongs to the first releasing space group.

[0108] In some embodiments, the at least one fourth
search space belongs to a second releasing space
group.

[0109] In some embodiments, the configuration sign-

aling includes an index identifier of the at least one third
search space and an index identifier of at least one fourth
search space.

[0110] In some embodiments, the index identifiers of
any two search spaces in the at least one third search
space and the at least one fourth search space are dif-
ferent; or,
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index identifiers of at least two search spaces in the at
least one third search space and the at least one fourth
search space are the same.

[0111] In some embodiments, the configuration sign-
aling includes third state indication information of the at
least one third search space, or third carrier indication
information, and fourth state indication information of the
at least one fourth search space, or fourth carrier indica-
tion information;

the third state indication information is used for indi-
cating that the third search space carries downlink
control information used for cross-carrier scheduling
the second cell by the first cell, and the fourth state
indication information is used for indicating that the
fourth search space carries downlink control infor-
mation for the second cell to schedule the second
cell;

the third carrier indication information is used for in-
dicating a carrier where the third search space is
located, and the fourth carrier indication information
is used for indicating a carrier where the fourth
search space is located.

[0112] In some embodiments, the first cell is an Scell,
and the second cell is a Pcell; or, the first cell is an Scell,
and the second cell is an Scell; or, the first cell is a Pcell,
and the second cell is an Scell.

[0113] Fig. 15 shows a block diagram of an apparatus
for configuring a search space provided by an exemplary
embodiment of the present application. The apparatus
is arranged in a network device, and the apparatus in-
cludes:

a sending module 1501, configured to send a con-
figuration signaling to a terminal device, where the
configuration signaling is used for configuring atleast
one first search space for cross-carrier scheduling a
second cell by a first cell, where the second cell is a
self-scheduling cell;

where the terminal device is configured to detect
downlink control information in the at least one first
search space.

[0114] In some embodiments, the at least one first
search space belongs to a first search space group.
[0115] In some embodiments, the configuration sign-
aling is further used for configuring at least one second
search space, and the atleast one second search space
is used for the second cell to schedule the second cell.
[0116] In some embodiments, the at least one second
search space belongs to the first search space group.
[0117] In some embodiments, index identifiers of any
two search spaces in the at least one first search space
and the at least one second search space are different;
or,

index identifiers of at least two search spaces in the at
least one first search space and the at least one second
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search space are the same.

[0118] In some embodiments, the configuration sign-
aling includes first state indication information of the at
least one first search space, or first carrier indication in-
formation, and second state indication information of the
at least one second search space, or second carrier in-
dication information;

the first state indication information is used for indi-
cating that the first search space carries downlink
control information used for cross-carrier scheduling
the second cell by the first cell, and the second state
indication information is used for indicating that the
second search space carries downlink control infor-
mation for the second cell to schedule the second
cell;

the first carrier indication information is used for in-
dicating a carrier where the first search space is lo-
cated, and the second carrier indication information
is used for indicating a carrier where the second
search space is located.

[0119] In some embodiments, the at least one second
search space belongs to a second search space group.
[0120] In some embodiments, index identifiers of any
two search spaces in the first search space group and
the second search space group are different; or,

the index identifiers of at least two search spaces in the
first search space group and the second search space
group are the same.

[0121] In some embodiments, the configuration sign-
aling is further used for releasing at least one third search
space, the at least one third search space is used for
cross-carrier scheduling the second cell by the first cell,
or the at least one third search space is used for the
second cell to schedule the second cell.

[0122] In some embodiments, the at least one third
search space belongs to a first releasing space group.
[0123] In some embodiments, the configuration sign-
aling is further used for releasing at least one fourth
search space;

ifthe atleast one third search space is used for cross-
carrier scheduling the second cell by the first cell,
the at least one fourth search space is used for the
second cell to schedule the second cell; or,

if the at least one third search space is used for the
second cell to schedule the second cell, the at least
one fourth search space is used for the first cell to
schedule the second cell.

[0124] In some embodiments, the at least one fourth
search space belongs to the first releasing space group.

[0125] In some embodiments, the at least one fourth
search space belongs to a second releasing space
group.

[0126] In some embodiments, the configuration sign-

aling includes an index identifier of the at least one third
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search space and anindex identifier of at least one fourth
search space.

[0127] In some embodiments, the index identifiers of
any two search spaces in the at least one third search
space and the at least one fourth search space are dif-
ferent; or,

index identifiers of at least two search spaces in the at
least one third search space and the at least one fourth
search space are the same.

[0128] In some embodiments, the configuration sign-
aling includes third state indication information of the at
least one third search space, or third carrier indication
information, and fourth state indication information of the
at least one fourth search space, or fourth carrier indica-
tion information;

the third state indication information is used for indi-
cating that the third search space carries downlink
control information used for cross-carrier scheduling
the second cell by the first cell, and the fourth state
indication information is used for indicating that the
fourth search space carries downlink control infor-
mation for the second cell to schedule the second
cell;

the third carrier indication information is used for in-
dicating a carrier where the third search space is
located, and the fourth carrier indication information
is used for indicating a carrier where the fourth
search space is located.

[0129] In some embodiments, the first cell is an Scell,
and the second cell is a Pcell; or, the first cell is an Scell,
and the second cell is an Scell; or, the first cell is a Pcell,
and the second cell is an Scell.

[0130] FIG. 16 shows a schematic structural diagram
of a communication device provided by an exemplary
embodiment of the present application. The communica-
tion device includes: a processor 1601, a receiver 1602,
a transmitter 1603, a memory 1604 and a bus 1605.
[0131] The processor 1601 includes one or more
processing cores, and the processor 1601 executes var-
ious functional applications and information processing
by running software programs and modules.

[0132] Thereceiver 1602 andthe transmitter 1603 may
be implemented as one communication component,
which may be a communication chip.

[0133] The memory 1604 is connected to the proces-
sor 1601 through the bus 1605.

[0134] The memory 1604 may be configured to store
at least one program code, and the processor 1601 is
configured to execute the at least one program code, so
as to implement various steps in the above method em-
bodiments.

[0135] Furthermore, the communication device may
be a terminal device or a network device. The memory
1604 may be implemented by any type or combination
of volatile or non-volatile storage devices including, but
not limited to: a magnetic or optical disk, an electrically



19 EP 4 262 303 A1 20

erasable programmable read-only Memory (EEPROM),
an Erasable Programmable Read Only Memory
(EPROM), a Static Radom Access Memory (SRAM), a
Read Only Memory (ROM), a magnetic memory, a flash
memory, a Programmable Read Only Memory (PROM).
[0136] Inanexemplary embodiment,acomputer-read-
able storage medium is also provided, and executable
program codes are stored in the readable storage medi-
um, and the executable program codes are loaded and
executed by a processor to implement the method for
configuring a search space performed by the communi-
cation device provided by the above-mentioned various
method embodiments.

[0137] In an exemplary embodiment, a chip is provid-
ed, the chip includes a programmable logic circuit and/or
program instructions, when the chip runs on a terminal
device or a network device, the method for configuring a
search space provided in the various method embodi-
ments is implemented.

[0138] In an exemplary embodiment, a computer pro-
gram product is provided, and when the computer pro-
gram product is executed by a processor of a terminal
device or a network device, the computer program prod-
uct is used to implement the method for configuring a
search space provided by each of the above method em-
bodiments.

[0139] Those of ordinary skill in the art can understand
that all or part of the steps of implementing the above
embodiments can be completed by hardware, or can be
completed by instructing relevant hardware through a
program, and the program can be stored in a computer-
readable storage medium. The storage medium men-
tioned above may be a read-only memory, a magnetic
disk or an optical disk, etc.

[0140] The above descriptions are only optional em-
bodiments of the present application, and are not intend-
ed to limit the present application. Any modifications,
equivalent replacements, improvements, etc. made with-
in the spirit and principles of the present application shall
be included in the protection scope of the present appli-
cation.

Claims

1. A method for configuring a search space, applied to
a terminal device, wherein the method comprises:

receiving a configuration signaling sent by a net-
work device, wherein the configuration signaling
is used for configuring at least one first search
space for cross-carrier scheduling a second cell
by afirst cell, and the second cell is a self-sched-
uling cell; and

detecting downlink control information in the at
least one first search space.

2. Themethodaccordingto claim 1, wherein the atleast
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onefirstsearch space belongsto afirst search space
group.

The method according to claim 2, wherein the con-
figuration signaling is further used for configuring at
least one second search space, and the at least one
second search space is used for the second cell to
schedule the second cell.

The method according to claim 3, wherein the atleast
one second search space belongs to the first search
space group.

The method according to claim 4, wherein index
identifiers of any two search spaces in the at least
one first search space and the at least one second
search space are different; or,

index identifiers of at least two search spaces in the
at least one first search space and the at least one
second search space are the same.

The method according to claim 5, wherein the con-
figuration signaling comprises first state indication
information of the at least one first search space, or
first carrier indication information, and second state
indication information of the at least one second
search space, or second carrier indication informa-
tion;

wherein the first state indication information is
used for indicating that the first search space
carries downlink control information used for
cross-carrier scheduling the second cell by the
first cell, and the second state indication infor-
mation is used for indicating that the second
search space carries downlink control informa-
tion for the second cell to schedule the second
cell;

the first carrier indication information is used for
indicating a carrier where the first search space
is located, and the second carrier indication in-
formation is used for indicating a carrier where
the second search space is located.

The method according to claim 3, wherein the atleast
one second search space belongs to a second
search space group.

The method according to claim 7, wherein index
identifiers of any two search spaces in the first search
space group and the second search space group are
different; or,

index identifiers of at least two search spaces in the
first search space group and the second search
space group are the same.

The method according to any one of claims 1 to 8,
wherein the configuration signaling is further used
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for releasing at least one third search space, and the
at least one third search space is used for cross-
carrier scheduling the second cell by the first cell, or
the at least one third search space is used for the
second cell to schedule the second cell.

The method according to claim 9, wherein the atleast
one third search space belongs to a first releasing
space group.

The method according to claim 10, wherein the con-
figuration signaling is further used for releasing at
least one fourth search space;

in response to that the at least one third search
space is used for cross-carrier scheduling the
second cell by thefirst cell, the at least one fourth
search space is used for the second cell to
schedule the second cell; or,

in response to that the at least one third search
space is used for the second cell to schedule
the second cell, the at least one fourth search
space is used for the first cell to schedule the
second cell.

The method according to claim 11, wherein the at
least one fourth search space belongs to the first
releasing space group.

The method according to claim 11, wherein the at
least one fourth search space belongs to a second
releasing space group.

The method according to claim 12 or 13, wherein the
configuration signaling comprises an index identifier
of the at least one third search space and an index
identifier of at least one fourth search space.

The method according to claim 14, wherein index
identifiers of any two search spaces in the at least
one third search space and the at least one fourth
search space are different; or,

index identifiers of at least two search spaces in the
at least one third search space and the at least one
fourth search space are the same.

The method according to claim 14, wherein the con-
figuration signaling comprises third state indication
information of the at least one third search space, or
third carrier indication information, and fourth state
indication information of the at least one fourth
search space, or fourth carrier indication information;
wherein the third state indication information is used
for indicating that the third search space carries
downlink control information used for cross-carrier
scheduling the second cell by the first cell, and the
fourth state indication information is used for indicat-
ing that the fourth search space carries downlink
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control information used for the second cell to sched-
ule the second cell; the third carrier indication infor-
mation is used for indicating a carrier where the third
search space is located, and the fourth carrier indi-
cation information is used for indicating a carrier
where the fourth search space is located.

The method according to any one of claims 1 to 16,
wherein the first cell is an Scell, and the second cell
is a Pcell; or, the first cell is an Scell, and the second
cell is an Scell; or, the first cell is a Pcell, and the
second cell is an Scell.

A method for configuring a search space, applied to
a network device, wherein the method comprises:

sending a configuration signaling to a terminal
device, wherein the configuration signaling is
used for configuring at least one first search
space for cross-carrier scheduling a second cell
by afirst cell, and the second cell is a self-sched-
uling cell;

wherein the terminal device is configured to de-
tect downlink control information in the at least
one first search space.

The method according to claim 18, wherein the at
least one first search space belongs to a first search
space group.

The method according to claim 19, wherein the con-
figuration signaling is further used for configuring at
least one second search space, and the at least one
second search space is used for the second cell to
schedule the second cell.

The method according to claim 20, wherein the at
least one second search space belongs to the first
search space group.

The method according to claim 21, wherein index
identifiers of any two search spaces in the at least
one first search space and the at least one second
search space are different; or,

index identifiers of at least two search spaces in the
at least one first search space and the at least one
second search space are the same.

The method according to claim 22, wherein the con-
figuration signaling comprises first state indication
information of the at least one first search space, or
first carrier indication information, and second state
indication information of the at least one second
search space, or second carrier indication informa-
tion;

wherein the first state indication information is used
for indicating that the first search space carries
downlink control information used for cross-carrier
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scheduling the second cell by the first cell, and the
second state indication information is used for indi-
cating that the second search space carries downlink
control information used for the second cell to sched-
ule the second cell; the first carrier indication infor-
mation is used for indicating a carrier where the first
search space is located, and the second carrier in-
dication information is used for indicating a carrier
where the second search space is located.

The method according to claim 20, wherein the at
least one second search space belongs to a second
search space group.

The method according to claim 24, wherein index
identifiers of any two search spaces in the first search
space group and the second search space group are
different; or,

index identifiers of at least two search spaces in the
first search space group and the second search
space group are the same.

The method according to any one of claims 18 to 25,
wherein the configuration signaling is further used
for releasing at least one third search space, and the
at least one third search space is used for cross-
carrier scheduling the second cell by the first cell, or
the at least one third search space is used for the
second cell to schedule the second cell.

The method according to claim 26, wherein the at
least one third search space belongs to afirst releas-
ing space group.

The method according to claim 27, wherein the con-
figuration signaling is further used for releasing at
least one fourth search space;

in response to that the at least one third search
space is used for cross-carrier scheduling the
second cell by thefirst cell, the at least one fourth
search space is used for the second cell to
schedule the second cell; or,

in response to that the at least one third search
space is used for the second cell to schedule
the second cell, the at least one fourth search
space is used for the first cell to schedule the
second cell.

The method according to claim 28, wherein the at
least one fourth search space belongs to the first
releasing space group.

The method according to claim 28, wherein the at
least one fourth search space belongs to a second

releasing space group.

The method according to claim 29 or 30, wherein the
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configuration signaling comprises an index identifier
of the at least one third search space and an index
identifier of at least one fourth search space.

The method according to claim 31, wherein index
identifiers of any two search spaces in the at least
one third search space and the at least one fourth
search space are different; or,

index identifiers of at least two search spaces in the
at least one third search space and the at least one
fourth search space are the same.

The method according to claim 31, wherein the con-
figuration signaling comprises third state indication
information of the at least one third search space, or
third carrier indication information, and fourth state
indication information of the at least one fourth
search space, orfourth carrier indication information;
wherein the third state indication information is used
for indicating that the third search space carries
downlink control information used for cross-carrier
scheduling the second cell by the first cell, and the
fourth state indication information is used for indicat-
ing that the fourth search space carries downlink
control information used for the second cell to sched-
ule the second cell; the third carrier indication infor-
mation is used for indicating a carrier where the third
search space is located, and the fourth carrier indi-
cation information is used for indicating a carrier
where the fourth search space is located.

The method according to any one of claims 18 to 33,
wherein the first cell is an Scell, and the second cell
is a Pcell; or, the first cell is an Scell, and the second
cell is an Scell; or, the first cell is a Pcell, and the
second cell is an Scell.

An apparatus for configuring a search space, ar-
ranged in a terminal device, wherein the apparatus
comprises:

areceiving module, configured to receive a con-
figuration signaling sent by a network device,
wherein the configuration signaling is used for
configuring at least one first search space for
cross-carrier scheduling a second cell by a first
cell, and the second cell is a self-scheduling cell;
a detection module, configured to detect down-
link control information in the at least one first
search space.

The apparatus according to claim 35, wherein the at
least one first search space belongs to a first search
space group.

The apparatus according to claim 36, wherein the
configuration signaling is further used for configuring
at least one second search space, and the at least
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one second search space is used for the second cell
to schedule the second cell.

The apparatus according to claim 37, wherein the at
least one second search space belongs to the first
search space group.

The apparatus according to claim 38, wherein index
identifiers of any two search spaces in the at least
one first search space and the at least one second
search space are different; or,

index identifiers of at least two search spaces in the
at least one first search space and the at least one
second search space are the same.

The apparatus according to claim 39, wherein the
configuration signaling comprises first state indica-
tion information of the at least one first search space,
or first carrier indication information, and second
state indication information of the atleast one second
search space, or second carrier indication informa-
tion;

wherein the first state indication information is used
for indicating that the first search space carries
downlink control information used for cross-carrier
scheduling the second cell by the first cell, and the
second state indication information is used for indi-
cating thatthe second search space carries downlink
control information used for the second cell to sched-
ule the second cell; the first carrier indication infor-
mation is used for indicating a carrier where the first
search space is located, and the second carrier in-
dication information is used for indicating a carrier
where the second search space is located.

The apparatus according to claim 37, wherein the at
least one second search space belongs to a second
search space group.

The apparatus according to claim 41, wherein index
identifiers of any two search spaces in the first search
space group and the second search space group are
different; or,

index identifiers of at least two search spaces in the
first search space group and the second search
space group are the same.

The apparatus according to any one of claims 35 to
42, wherein the configuration signaling is further
used for releasing at least one third search space,
and the at least one third search space is used for
cross-carrier scheduling the second cell by the first
cell, or the at least one third search space is used
for the second cell to schedule the second cell.

The apparatus according to claim 43, wherein the at
least one third search space belongs to the first re-
leasing space group.
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The apparatus according to claim 44, wherein the
configuration signaling is further used for releasing
at least one fourth search space;

in response to that the at least one third search
space is used for cross-carrier scheduling the
second cell by the first cell, the atleast one fourth
search space is used for the second cell to
schedule the second cell; or,

in response to that the at least one third search
space is used for the second cell to schedule
the second cell, the at least one fourth search
space is used for the first cell to schedule the
second cell.

The apparatus according to claim 45, wherein the at
least one fourth search space belongs to the first
releasing space group.

The apparatus according to claim 45, wherein the at
least one fourth search space belongs to a second
releasing space group.

The apparatus according to claim 46 or 47, wherein
the configuration signaling comprises an index iden-
tifier of the at least one third search space and an
index identifier of at least one fourth search space.

The apparatus according to claim 48, wherein index
identifiers of any two search spaces in the at least
one third search space and the at least one fourth
search space are different; or,

index identifiers of at least two search spaces in the
at least one third search space and the at least one
fourth search space are the same.

The apparatus according to claim 48, wherein the
configuration signaling comprises third state indica-
tioninformation of the atleast one third search space,
or third carrier indication information, and fourth state
indication information of the at least one fourth
search space, orfourth carrier indication information;
wherein the third state indication information is used
for indicating that the third search space carries
downlink control information used for cross-carrier
scheduling the second cell by the first cell, and the
fourth state indication information is used for indicat-
ing that the fourth search space carries downlink
control information used for the second cell to sched-
ule the second cell; the third carrier indication infor-
mation is used for indicating a carrier where the third
search space is located, and the fourth carrier indi-
cation information is used for indicating a carrier
where the fourth search space is located.

The apparatus according to any one of claims 35 to
50, wherein the first cell is an Scell, and the second
cell is a Pcell; or, the first cell is an Scell, and the
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second cellis an Scell; or, the first cell is a Pcell, and
the second cell is an Scell.

An apparatus for configuring a search space, ar-
ranged in a network device, wherein the apparatus
comprises:

a sending module, configured to send a config-
uration signaling to a terminal device, wherein
the configuration signaling is used for configur-
ing at least one first search space for cross-car-
rier scheduling a second cell by a first cell, and
the second cell is a self-scheduling cell;
wherein the terminal device is configured to de-
tect downlink control information in the at least
one first search space.

The apparatus according to claim 52, wherein the at
least one first search space belongs to a first search
space group.

The apparatus according to claim 53, wherein the
configuration signaling is further used for configuring
at least one second search space, and the at least
one second search space is used for the second cell
to schedule the second cell.

The apparatus according to claim 54, wherein the at
least one second search space belongs to the first
search space group.

The apparatus according to claim 55, wherein index
identifiers of any two search spaces in the at least
one first search space and the at least one second
search space are different; or,

index identifiers of at least two search spaces in the
at least one first search space and the at least one
second search space are the same.

The apparatus according to claim 56, wherein the
configuration signaling comprises first state indica-
tion information of the at least one first search space,
or first carrier indication information, and second
state indication information of the atleast one second
search space, or second carrier indication informa-
tion;

wherein the first state indication information is used
for indicating that the first search space carries
downlink control information used for cross-carrier
scheduling the second cell by the first cell, and the
second state indication information is used for indi-
cating thatthe second search space carries downlink
control information used for the second cell to sched-
ule the second cell; the first carrier indication infor-
mation is used for indicating a carrier where the first
search space is located, and the second carrier in-
dication information is used for indicating a carrier
where the second search space is located.
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The apparatus according to claim 54, wherein the at
least one second search space belongs to a second
search space group.

The apparatus according to claim 58, wherein index
identifiers of any two search spaces in the first search
space group and the second search space group are
different; or,

index identifiers of at least two search spaces in the
first search space group and the second search
space group are the same.

The apparatus according to any one of claims 52 to
59, wherein the configuration signaling is further
used for releasing at least one third search space,
and the at least one third search space is used for
cross-carrier scheduling the second cell by the first
cell, or the at least one third search space is used
for the second cell to schedule the second cell.

The apparatus according to claim 60, wherein the at
least one third search space belongs to a firstreleas-
ing space group.

The apparatus according to claim 61, wherein the
configuration signaling is further used for releasing
at least one fourth search space;

in response to that the at least one third search
space is used for cross-carrier scheduling the
second cell by the first cell, the atleast one fourth
search space is used for the second cell to
schedule the second cell; or,

in response to that the at least one third search
space is used for the second cell to schedule
the second cell, the at least one fourth search
space is used for the first cell to schedule the
second cell.

The apparatus according to claim 62, wherein the at
least one fourth search space belongs to the first
releasing space group.

The apparatus according to claim 62, wherein the at
least one fourth search space belongs to a second
releasing space group.

The apparatus according to claim 63 or 64, wherein
the configuration signaling comprises an index iden-
tifier of the at least one third search space and an
index identifier of at least one fourth search space.

The apparatus according to claim 65, wherein index
identifiers of any two search spaces in the at least
one third search space and the at least one fourth
search space are different; or,

index identifiers of at least two search spaces in the
at least one third search space and the at least one
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fourth search space are the same.

The apparatus according to claim 65, wherein the
configuration signaling comprises third state indica-
tion information ofthe atleast one third search space,
or third carrier indication information, and fourth state
indication information of the at least one fourth
search space, or fourth carrier indication information;
wherein the third state indication information is used
for indicating that the third search space carries
downlink control information used for cross-carrier
scheduling the second cell by the first cell, and the
fourth state indication information is used for indicat-
ing that the fourth search space carries downlink
control information used for the second cell to sched-
ule the second cell; the third carrier indication infor-
mation is used for indicating a carrier where the third
search space is located, and the fourth carrier indi-
cation information is used for indicating a carrier
where the fourth search space is located.

The apparatus according to any one of claims 52 to
67, wherein the first cell is an Scell, and the second
cell is a Pcell; or, the first cell is an Scell, and the
second cell is an Scell; or, the first cell is a Pcell, and
the second cell is an Scell.

A terminal device, comprising:

a processor;
a transceiver connected to the processor; and
a memory for storing an executable program
code for the processor;

wherein the processor is configured to load and
execute the executable program code to imple-
ment the method for configuring a search space
according to any one of claims 1 to 17.

A network device, comprising:

a processor;
a transceiver connected to the processor; and

a memory for storing an executable program
code for the processor;

wherein the processor is configured to load and
execute the executable program code to imple-
ment the method for configuring a search space
according to any one of claims 18 to 34.

A computer-readable storage medium, wherein the
readable storage medium stores an executable pro-
gram code, and the executable program code is
loaded and executed by a processor to implement
the method for configuring a search space according
to any one of claims 1 to 34.
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